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(54) True: APPARATUS AND METHODS FOR ACTIVE BIOLOGICAL SAMPLE PREPARATION 
(57) Abstract 

Systems and methods for the electronic sample preparation of bio- 
logical materials utilize the differential charge-to-mass ratio and/or the dif- 
ferential affinity of sample constituents to separation materials for sample 
preparation. An integrated system is provided for performing some or all of 
the processes of: receipt of biological materials, cell selection, sample purifi- 
cation, sample concentration, buffer exchange, complexity reduction and/or 
diagnosis and analysts. In one embodiment, one or more sample chambers 
adapted to receive a buffer solution are formed adjacent to a spacer region 
which may include a trap or other affinity material, electrophoretic motion of 
the materials to be prepared being effected through operation of electrodes. 
In another aspect of this Invention, a transporter or dipstick serves to col- 
lect and permit transport of materials, such as nucleic acids, most preferably 
DNA and/or RNA. In one embodiment, a membrane or trap is held in a 
frame which is adapted to mate with a channel formed in the spacer region. 
In another aspect of this invention, an electrophoretic system for biological 
sample preparation is operated in a manner so as to utilize the differentia! 
charge-to-mass ratio so as to control the migration of materials within the 
solution. In one aspect, bunching of selected materials is achieved by op- 
eration of two electrodes in a manner so as to reduce the spatial dispersion 
of those materials. Tn another aspect of this invention, a vertically disposed 
sample preparation unit includes an upper reservoir and a collection chamber. 
A sample is preferably pre-prepared and densified, applied to the conductive 
polymer, electrophoresed so as to move nucleic acids into the conductive 
polymer and move undesired material away from the conductive polymer. 
Integrated systems are described in which cell separation, purification, com- 
plexity reduction and diagnosis may be performed together. In the preferred 
embodiment, cell separation and sample purification arc performed in a first 
region, the steps of denaturation, complexity reduction and diagnosis being 
performed in a second region. 
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(27) 0 0 1-5 00 96 6 

Loo. »»jr*E#*lft R«ttftft««i«^^lkftlHBtt) KfM» 

^<t>±, infill** iFftti9ttft« J: V/ifcttUft* m 

o 

Bill, ^AWfl-f- , #ilSf-^r ^A-f/t/f .xc>_tg|pp®|gl-e& 

0 8 (4, l«KttlWJ:ffiWff^xo l oo^ff<7>TO0-e^^»o 
0 i o (4, aatJK<ft*7»/*>f *<z>M»fiBIHr*>&«> 

01 1 (4, mmm&mTs^ x<D&$iffimmmm-?$>& 0 



(28) #«200 1 -500966 

HI 4 14, ftfctmiMKU SSUKteM. #BfJ3J:t«8*7Vt>f * 

Ell 4 Af4, (Si 4 0A-A' jRK»ofc(|fiiiH**i-o 

01 5 {4, IS 1 3Cf^^C ioTlWLftxx • 7^ (S. aureus 

is 1 8 tfsm&z&nftmmk, *j:tM o ^ Leogin^K fdna 

SXflFflTFfcfcl** Te xas Red Bodipy™ v W*>«fi<>E3ni&Jflv»rt:jBi 

eii 9 14. m^^mm^^y^MtmnDBA^xxfmmm^ h d n aco#^ 

HI 1 »4#3PJ<7> 1 o^#«o±3pffiH**i- 0 -7 1 0 (4, ^- + ^3: 

fcttttfl-f-'V^^- 1 2& ttzttUn?*^> 1 4^^1-^,o 

- Sr^+fli^ ^ >/t- l 2*3 4TO4 J ^:^^>/^- 1 4tV^ifc«bT^*o * 
©jfe**^ W*- 1 2 t^+ife-f-ir^^- 1 4 iOWKfi. ^^-^-HJ^l 

, * fcttHioaflitteltfl-'b t< »±fe»tt3fi-ojfcis:iftjgiiffl<^i|»R*$»t4 4 9 kjs 

^*L4o loolUC^V^T. gP^-^-Hi^l 6 {4^^--9--<7)il^ 1 6 
1 



C29) 0 0 1 - 5 0 0 9 6 6 

. 7t(i*-®ffif--Y^/-?- 2 0 bft^&j-^y^- 1 4 KUNgLTKSt^ 
12 4KJ:o'Cfrff £*l£ 0 i!2 2, 2 4 ^>«fig«. $ tzl*Z<DM$l 

m.frj)mM26, 2 8 K%mmm-?z><v*wp* tz\mcz. kx~$>& 0 m-mm 

* * * 'J I'- K Zf7*<f-v?, *'J^t» (polyproplene), # ij # - 
-K PTFEv T E F L 0 N T " S ^lii©#R)SttfeS^S ti«»o -flglftK 

£>o ^7 V-A 1 0 Ji, ^(7)11^1*1^, lif^r >vt- 18. 20. tp&^^y 
a'-12, 1 4i3j:^^-^-^l 6 ^-$-i6TB^;-r^-t^ s -e|:^o lo 
O^WJ^iSV^T, 1 8 . 2 0 (±0 -4 c mi|i§> 0-6cmS? 

jsJ^Scmg (m— US 2 6 tirlfe2 8 £ <9$§tK Wo^fa) 
o g^fk^-Y >v*~ 1 2 , 1 4 fiflM^-^ >vt~ l 8 , 2 0k\e\ — <7)m&£V ! m 
1 ■ 5 c m^So ^^-^-Hi^ 1 6 i±^^>^~ • n >-sje- 
2, 14, 1 8J3 XXf2 0 tlWI— <7>i|>S33 iO^S^r^L, 0-4cm| 

-e&& 0 f±> ^^-^-n^i 6<7>#ff {±, ^p^^y^-i 2, 14 

, 1 A<D^m<Dft$ L< 1*5 0%*M> J: L< t± 3 0%*t^^&o BtTfE 

<Dg.fomx-i$, rp&^vy^-i 2, i 4 <7>#*f <7){5^2 5 %<D^f £;iiri-& ^ 

^-^-fli&l 6 SUoRJSi: LT. ^^^-+)--11J^ 1 6 ti^-fll^ 

1 - 2 



(30) #^200 1 -5 009 6 6 

2 8 tcoW<7)fnI§(D^^-if-^l 6<7»¥$f2, *-ll2 6 fc»ril2 8 
t<VM<7>$§.ffib&mLXm^o ^gSti, IffS L<li2 0%*i, J:i)fflL 

DF, r.hn-b;vn-^fej: tf'Ii:ttM(7) - t ^ tfl-^J til. 9 o & 

&fzm&M* j mmL, fMDNA^h7 7yM?« 0 m* ^Mtu^®^ 

m^KftibilX^&Zb <«ffltJii:^^„ DNA/RNA h 7 y \t 
, fg^J^sK'J ^-C^iJ^.^ 0-5-3 %<7>T2fn-.X, 5 fctt 5 %- 1 5 %<?>T 
^ 'J ^T^ K)i3i^P VDP* J #(^iWtl)* ?&#<7>Mii, DNA 

DNAf7tttRNA*II?«li:ML^XtllT^I, 0 

B l' tfi®£ tlfc "Methods and Materials for Op timization of Electronic Hy 
bridizati on Reactions" & 2>mm<D&mK (i, (9 +#KfB1|c$ 

1^5 0 5 '^^©tX^-yV, HEPESfcitfO ■5XTBE**-£-4*l*o H 
EPESi:li> 4 -C2 - t Kn ^ ,x -f- /w ) - 1 -yZ^jyyzL? yxjpfryffi. 
X&& 0 T A E fi> K-ftf^TfC^TT AECo -4M r 'J *BfeSU 0-1M EDT 



(31) ^2 00 1 -5 00 96 6 

A, 0-2M*ft«, pH8-4)^10^1i:i0xffniH;J:oTig 
tZ> 0 0 - 5 XTBE(i> JB^^^^CffCTBECo -8 9Mf 0 ■ 
8 9M*9t, 0-0 2M EDTA, p H 8 ■ 0 )£ 2 0 # 1 £. K <fc 

ttfftft^^- 1 2 tnjg-r&o »-m®2 6 <t^-m^2 8 1 ^ittrm^ 

£J|D*.* W&f"t 1 8 , 2 0iiO , Hf^^-12, 14^iL 

^ 1 2 *&*DXn&MMtibK : &W)~r2> 0 7,^-^r~W$Ll Sifi* 

W?- 1 4 »®rr& 0 BU&fcLT, «J*1 6OTNAWt^ 

«fc digits *Lfc«Hf*#tr»#H»i, ? ^ |^ J: t^ioipl K^Siilt^ 

- i 2 ussi-iik, >vt- i 2 4"<7)MW^^AtL#x.s t trt s -c£& 

o 

*|&fHo^ife»ix #|&&Wm-K*JfcCdifferentia1 charge-t 
«&ttfe*Kfl-o««fflK:li«S*L, *«>4Mili, iF»ffl«J*4:, *i»Mfclk 



(32) ^2 00 1 -5 00 96 6 

3 2**^4*1*0 3 2 m&3 4**^4^S 0 $f 

AtDtWil^Ci(i4Lt|it?^i*o 5fe»<*>t*«-^ 3 6 fi> 

3 6 fi. -fe^V-^ - 4 0 £ <fc otl^tljffM^ftf >v?— 3 8 
ftfcov>T«jft'b L < liiffitto H -eMte KtS!) t & i<^) III * ^*# & „ fC 

-V 3 6 . 3 8 1^ 142 CioTlifY^- 3 2 ^£#86$ *l 

&o 04 L<»i, IM*-*^**- 3 2^>#«liJ: 3 6 

, 3 8©t^Xfc»LTjfJ L<lil O^ot, *<>*f* L< Ji 2 Ote"C* 

2fcKftfir>^- 3 6, 3 8 OMO>f * >»JK^)HB4rA/MS^ 1 t*£>, 
^A-J|4 2 tti3 4^Mi:f^^^liM«taitT^& 0 ffefi 



(33) 0 0 1 - 5 0 0 9 6 6 

H*«lii*»lft^#a(OJBM*ilE»JK*«T»** rttio T»»j***/h 
W^^fMts-t &-e£& 0 ft* v<it, m^Mit> fernowls*???-? 

V y K • ->^^-;WSr*/MSlc t i?tb&fz#>K^ 3 8 0 nm^UV^ &i:&4 8 
0 nmt 6 3 0 nmt^ffl-eti/^BSMtnJ: $ KM^Sft&o f&Kfl-^ 
r 3 6, 3 8 t4M&&^ Xt"^ £ t & 0 SEW*ff-* 3 6 

, 3 8 J±$f S L < fi 3 0 0 ^ L~ 3mL<^*£ffil*K L< i4 lmLn?> 

o 

A--?- -y 5 6 , ttfl-f^ -v 5 8 4s J: C^Wfli^ 5 2 mm t tz 

li^riitioTMt^o SS5 4 (4, *f£ t< 5 2 

6 4r^bLT88ES:tt<6o |g|tftffW^ 5 6, 5 8(4, I*;K-6 0tJ: 
oT^fl^^o ftM**?- 6 0 14, jfrllK =£ »K 31^^-66 £^LTig 
«B3*t*-#<OlR*/i/^- 6 2^«bSj£$*LTV>T& J:v^ 0 ^p^6 4 ii&R* 

6 6«0^t:#fttS, JR*JU^- 6 0 cf<OP§Pg|5 6 4 (4. JR* 3fe»4»Jfi]tt 

i>o WBk&fry*- 6 o (4, 6 6 i ? ^aS-#$*L* 0 ttfl-f -V 

>vi- 5 6, 5 8 (4, 5t6 8 HLTlftf 5 2 i: Mil t T^^Ei" * 0 

tW^.#W»c*3V»TJ4, H^y7 4 ftSit* v 7 2 tiot, -f 

t^70rt J 7l'-A50 tfeDji*«^-$*L* 0 P3#$&7 6 fctt*«>>^-jKT 

7 8*> S #£*U ;*;£|$8 0j&*£* ftTfcVK Iftf^y;^ 5 2 5&>t>Ri*S&8 0 * 



(34) ^2 00 1 -5 00 96 6 

m#<ov yy% 2-eij^u zzx-mv 2 izmmv >^s 2 tmm^^ > 

5 2<?)*7 6 8 t^M^-f Ji/ ^ - * 8 4 K-f ?WJ: ? K 

So $ £>K. a^oM^jW^- 6 0 *®im Ud, *4V»li«ffl < Tfc «t < 

60li7WA50 frhM*)W-VW SM^JV^- 6 0 1' 
T^-f^t < , &j3£4£* 9 8 HU SBfcffifcJ* 9 4 a*fcmfll 9 0 fc SSaStti"* W 



(35) #^2 00 1 -5 00 96 6 

•7° 9 6 fcflJtffi-TtfS Sfc-tth?*"/9 6**e> h5y/il^tlLT?II« 
9 4 CRtCi KJ:oTffV>#fe 0 JfSL< {is iFttffifftt9 4^<£> h7^fe 

0 5 11, *!&WoSI© 1 o©*-ft«<©iflBH**i-o »-tgl 1 0*34 0^ 
zHEffi l l 2 14, i-i$ffit« 1 1 4 is J: 0»*-»«ffl*J* 1 1 5 ftoWit^ 

s^}^a9«««c»iMd9tt»fti-£. i of4, rnuKX *k mm 

Hbfr^tm-mmi 1 o^iiti/Miat^^^ *jsi 1 

^tU^TUK 0 9IJ:*-Iil 1 2 0#jffi:K £*:f±^*i£* 

Rfi&fc]R»? Htr J: ? fc^J*3*L*„ lo©A-ygV|:^T, il-I10 9 
(4. irfBLfc ftSfci^ffiS^fro SUffitLT, *1 0 9 

0THK4I9, 2 2(4. 

as-wfln i o fc*zi«tii 1 2 ^wctgi, 

1 1 4 fc*-»*ffl«J*l 1 5 tKfrMLTl> 4v> 0 § £>fc, WSSHJ: «? , gc h 
7'^Ill 2 2}iSi>7'^iH 2 2fc3&s £ fctt**ifc-H*fc#lft;5*i 
6>7?^116 ^WC!)J:w 0 {£ifrKJ3^TJ4, ttfl-li'f MSJ* 
12 0 KttSft, -^tUi, ^— WMl 1 0 , 0~m^ 1 1 2*3 4£F h7 y7*il 

i"o BrSSfcJ: *U ?t>*4«tt««ffl«*114, 1 1 51*lfcteifi3 J: 

n 6 m— i3o, asnwE 1 3 2 & 4 oropwffi 134 o^in £^ 

-To -iRttfc, 3 0 tt* Kfc, mflll 3 2 (177- Ft 

o KWWtftl 3 4 {4, Br35fc J: «9^tt^m^l 3 0 , 1 3 2 *<b#fS L < 
f4 



(36) 0 0 1 -5 0 0 9 6 6 

*V- K 1 3 0 HJ: *>mi&LXtiLm2&~Ct> i-fgl 3 0 fcfrti 

13 2 t^MJc^ieflOMHSr^ltTffclt?** tfc**-CS*o 3 4 

»^inx.**<a:<oSEKr*ffl^T, 3 0 tf-iti 3 2 k<vm<offi.t&\*i 

$UtP«Ml 3 4 ficfc ^ittCtoT^ZimMl 3 2 K[R]tfT 

coDNA<7)#iij^g?)it, ©jfprnMi 3 4 £n-m@i 3 0 c*y- F)t ora^n 

4 0i3 i^IIl 4 2 J2 % (ffl^^®^et^&^) # V - F:fc3 J: 

y - Kt LTgessftSo 4 4 & <t ■am—mmum 1 4 6 c*. ^ 

*y-Ft7y- Kt(OfyjcBe$tii>o ns-fwupmn 1 4 4 t^-fijitpm^i 4 

6 b <D ffl <V ffiM ft ft? <D ^{2, ^H^m® 1 4 6 =fc *) ^-fiHJflimM 

1 4 4 Km#£iin;i&£<fcK£oT3Ifi£L#&o ^-HHIfPlIM 1 4 6 (i. S-fifl) 

tin 4 4 <t V) i>m—mmw,Mi 4 6 icih^wicj: ^av^mtis^^^s 
x.fcf, 1 4 0 t»-^n 4 2 b<Dm*%Lfc-f&<mi&')*mLT<DmM 



(37) 0 0 1 - 5 0 0 9 6 6 

^ft<fb. »-«ffiJ; ij <>*-*ffiHJfcttfi<j»cj:i9aav»iffii 

fgfe-T&o 0 8li> tf? >s*?M h?? -/Hi* 16 2 j&*&T*fcB 

3 *lfc*£jj*To 0 9lt * ® 1 6 2 ** h 9 ? :/«J* 1 6 6 

<D T M K ^ffct & ^ £ ^i" o 
ffiR*-^ 5 OfcJi, *<&3fcjfi§fc, HS-Mfcl 5 2 33 J: ^Zl ttH 1 5 

i3fc£"^#.#&o Kfl L< WU »tt#l-«slJII*^ 1* 1 5 6 MU <«x.WT, ;VT-n ^ 

^-tfo »fSSi-J: >>, 8m*H®&II#*- h 1 5 6 ti> 0-2,<m7^^-«rti 

SrftfflU DNAO«^<0^fWf*^LT'b <t < > itiC J: oTiDNA(OttK 
^fTtST^%% jtfSfcJ: ^ ft**"*^- 1 5 Oco 1 i jfcWtW:#<&5fcSB 
til 5 8 ^ffflt^^fcfc-e^ jRl 5 8^)±IWl±iIl 52, 154 

6 0 li % M56 1 5 0 fcJ&J*3 *if *> «fc 

v> 0 ?>;^Ih7'7 7"f«l 6 2 Ji, J'/*- 1 5 OrtfcBBSatfco El 

8t:*t-il K*HRJj||#- h 1 5 6 J: Cf^fSt <fc 

^**»#KttfflJ&#««Jrt 1 6 0)t f7-7 7*l 6 6 t«ill;^>A7fif 
9 ? 7*11^1 6 2 7i 5 @B$*i&o Z.<DMmt, mWimvBMysgtfhyy??^^ 



(38) M200 1-5 00966 

m-fzt%T^4x*m^&zt&~e%, # a ^Jx.{?dn 

Atm h??^166 »-ai*1"*tiri-, if7^166 *$t£"r!fi!»** 
-1 5 0 fcJfioTfMHrTio mmKX*), ^^IF5^W1 62^f7 

y^i6 6 tirsgi 5 4 t^ic^fct^iv^ 

m®l 6 4tt, L< miM^^- 1 5 0£$HSJ& fy^'l 6 

<d#4 y y v i 5 o p*a as 0 la 9 te, h7^i 6 6 cd# 
(-) K#m$-££4§^ mc-M«M(i^^ "C" Ciotlg 

) m^^-e)'9#x.^*L/c^^c(i, "C" T-DNA^^OK^if ^ 

fisit^-e^o ^-*3«t^-m^i 6 5 a li, m-mm l 5 2tir 
SISl 6 5 a fi-iigfigic/^y^^^t^^-rs J: 9 tc#^-r^, 0 Mm®^ 

i65b itmc-mm^K-^t *is#®M£ h??^i66 *;:in!^;b«« 



(39) ^2 00 1 -5 00 96 6 

0 0 S^n^J: V) i>*% < , *tjfil< lilmm©*-^"e*4o -itt&fc 
£ <i"-2>o |6Eh9'7^1 6 6J4, aataffij*^^^/^- 1 7 2K1CT^4, % 

mm&M?-v a, mi o-i 2 np^u-cmiE-r^o 9fam:ij, 

/U7'l 7 4 Sr^rr y^yti'f'f -V^^ a 17 2 b&ffiT 

y -fe^SIS 1 7 6 t^M^geUT'b <tv> 0 $J4 Lv>|t#ffjfc:£v»t\ RflfrltfT y -b 

fro JJfSgfc <fc *K W§1 7 8 £ja3g^* J'^-fcj&fcLT'fe J:v> 0 

810, lllsi^nii, iiJtMf^M l ocDjMk#!l £^-r 0 if 
^-f * 1 8 0 fctt, 7 s '; y MHfe&Kl 8 2isJ:O f f(?)±f:v') > h StLfc-^-v 
^/•?- 2 0 0**^4*L*o SC^U * hH»at«l 8 2 fcli, Bi L < itx-yi? • 

- 1 8 4^t*L. j^u? h xzmmT&mMmm&^yx-T a 

1 8 oo^ > ^ - 7 ^-f >- >" ^S-f^T&o y V • ^^-^ * — 1 8 4 K14, 

tt?^ >ar- 1 8 6**^4*L* 0 $tmffi&.<D7v > Ma»at«i 8 2 ^4, s:^ 

frl 8 8 5^4*LT^T& Jrv^o > MKStl 8 2 fctt, *tmi£* h U 

y T'K/^-WbStU 3^o»3£MH*l 8 8±teE3*Lfc*Rl 9 0^4 
o (via hole) i 9 2 14, }?r£fc J: J9 -/'J > h SJftJ^K 

LT <> «fc V»)&< % L < »4, 1 9 4 ^gf&fiftSR 1 9 2 4 tlSt^o 

feOJ»St4>f > • -9->f^a (in situ) fttHTi^, £r S3 K «fc «5 4Hft 1 
9 4 K®te£#Dx-&£. fcK J:oT^gtt£ai64*:»4jfiitLT& J:v> 0 04 LV> 
lr#fJi:*^T> f-^ >vt- 2 0 0 (47 s '; > hBRiti 1 8 2 »cjBi#i-*o 
JH98 {4, 2 0 0 <t3df#l 8 8 J <fc 



(40) #3*2 001-500966 

2 0 1 $ ft&o iUSSfc «fc Ij , ^^h^hii ^ ffi»K- > 

£f£^ >vt- 2 0 OlftK&t&T, •f- J v>'i~-£%HU2 0 l^cOT^^r^^ft 

o i icaitiifc tT^^>o ^*>/t- 2 o o f*mi. i i7t»±^-tL*jgx.2, 

^o-y.x-J 72 0 2**0S5tfPl 9 2 0Tl^^^B£i-^ 0 9 6 ttSf * 

%kmt tzit&M^V 7 2 0 4 2 0 OW^feTU^o Jf J L< it 

% ^ > 7*? * *]gg »J lL#>§B (index detent) 2 0 6 18 8 ftfcffiS ft* 

o *J--Mr-§B2 0 8 L< tt*-*>vt*- 2 0 OOTflSJ-JgJlftSau 7 s U ^ b 

0§if 18 2 2 0 0^>f^f-»^ (indexing) 

n 0 -t<o»#, m 1 2 n^-r- 1 < > tK*-s&2 o 8# s ®k >7»* ?7.m i o it 

fogft^Loo, ^ WS- 2 0 0 fcyy > MqI%£«1 8 2 tfc&Z^2> £ 

j£> k ^-r * (7)^ &gg £ izm-r & m k. *° y v - £ * y * ? d n a :/ 

. 5 0 mM*>)it h 'J «7 A, pH8f ^liO-5XTBE^ttf> 

^4M»c7) i cfAnit^Ti^o i^t>o«af^iJtiea9ffi;v»>f 



(41) ^2 00 1 -5 00 96 6 

l&fct^D N A K#f|lft L & *o D N A l*£3D 4 v>f t^***fflv>Tg 

Kt* $ o ifrflMJfcil-fc <fc o TK«fl"> * h \,> -f ti<D?FMM%: D N 

DNA»««r*;*:|gflS*;&rt:ie>fc, Bft*M&fttt£L ^y ^M-tf-v-a > 

5-2, 50 0 // A/mm^y^XD CWift* 1 0-18 O^MOffi 
U< (i : 2 0 0 -5 0 0// A/mm 2 £ 1 5 - 6 0$>HB)> 2 5 - 7 5 
-f - 1^->*C0 5 - 2, 5 0 0 // A/mm 2 ?VW.Mfc«3l£* 15-18 Of^KQtf 
i L < ii : 2 0 0 - 1 , 000// A/mm 2 > 5 0 %r ? ^--r-f - l^*, 1 5 
H z * 2 0 - 1 8 0#W)> J3«fc 1 5-9 0#MK 100-500// A/mm 2 
T-PifeLt 0-150// A/mm 2 ^if&TS«j£ilg:|5ir (reverse linear stai 
0 (Sfi L< 14 : 9 0#HH 2 5 0 // A/mm 2 -e|g^L> 2 5// A/mm 2 "C 
#*-T£-£*) *14, n^fftm&li, 15-18 0#MO2 0 0 - 3 0 0 // 

A/mm'oV'f t^DCigf 1 £{i 200- 5 00// A/mm 2 OA';V7-fttI 

■eff % flft^-f yy ^-r a >\t^ 6 o - 4 2 0 #1100 4 00-750//A 

y h/n^ " /nW "f "J ^-f -> g > H#f £ £ ip-Q § 4 C0 1 6 £ J: Z>' 1 9) 
o AD ;t"C, IKlDNA "t ^ K-f 7 f 2 /'J /'f -feM - -> 3 ^ ^i^'f / 'J 

^H^N-f ry ^-f -tf-va V 3 iifi5DNA»t4 £ <t 

o JBU8:fcLT\ ^^H^fiPCR^J:oTi^i|iM$-*7t#«jDNA^#Ai- 



C42) ^2 00 1 -5 0096 6 

^TF-to ±^Sr^^.-r 2 10l±fa-y2 14 ^LTTM^^ 1 2 i: 
i*SLTi3l9, ±g|5l?ra2 1 0frhT3&M&2 1 2 ^#itii £ & 0 

®fr^§l$2 10,21 2\±m.W&2 1 6 £^t& J: ? M-^Stl&o WxW.K £ <9 
. ^±g&Jfr/M 2 1 0 33 cfc ^TgBlrig^ 2 1 2 fi. ±ffl&MU 2 1 0 <D& 2 1 
8 * s TS5lf ittSP 2 1 2 OTJ|§& 2 2 0 KM±mM -z>T$BM&frf£ 

"C^&o @U$BSr^t&2 1 0^fa^-H@2 2 2^$*l, ^T§BJM£I$K JilH 
-S«2 2 4*>*#f *t& 0 *ffi2 2 2 * «t O 5 ^— 1IM 2 2 4 

»9fflS'«L#^,o ^^--^2 1 4 ii. JJS L<liTO2 10,21 

2 <dw&£ y) &/K$ v^#^^i-^, 0 g^^-7*2 i 4 ^jiigtrnt^'; ^-ni^ 

JSF4 Lv^ttWfcfc^T, mfto&WM it> 1 4^^3:#M 

2 2 8iCfIU, 5 OmMt^f^Vtl^t^ hS-frfc 1 -5%T#n- 
xr;V-e*&o 0rg^«t^), iC#mt£*°V ^-H^2 2 6 14, 12 2 8 ^«L 
TieniHT^S, fflKlt ftK2 2 8J±#?Lt£. #!)x_Jf5 ^ m*7t 
4 XT^oT, iW'Jv- 2 2 6 J:? 
^WKfj^T&o ^>^-2 3 0f±, mm^#V^~ 2 2 6KP3gLT@fi£*L 

»4 L< ^f-^r^^- 2 3 0 (4, ^mtt^'J ^-ffli^ 2 2 6<D&ffi£ 
i>^Zt£m-ffi, MJttf, ^«tt*'^-«2 2 6 <t !) fc#ft L< (4^Il'*3V> 
"C{51?5 0%J£lT\ ^^W^Ii^ftc^V^-Cti^l/S^TT^^^^^i-S 
o t£f-^>^-2 3 0^mi*^V7-^2 2 6 tJfc*£LT/h£ ^#ff$-^1- 
&^K{4, /h$&!*lSHJ£2 3 2 ^S^^--^2 1 4 CMf^iH^II, 
o :^?4W2 3 2J4, mWkm2 3 4 ^^rffl^^L, ^^±HSI2 2 
8 



(43) *5f*2 001-500966 
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